This paper investigates the impacts of financial development, urbanization, and globalization on income inequality in China by applying a regression-based inequality decomposition approach to panel data on Chinese provinces. Provincial data on urbanization and globalization are combined with new data collected from a unique database of financial development in China compiled at the county level. Our findings suggest that financial development, urbanization, and globalization have a positive impact on income. However, our inequality decomposition suggests that financial development may be particularly important for promoting inclusive growth, since financial development not only stimulates economic growth but is also found to be a factor that reduces inequality.
Introduction
Since the initiation of its economic reforms in the late 1970s, China has transitioned from a centrally planned economy towards a market-based economy. With the deepening of financial development, urbanization, and globalization, China has achieved phenomenal economic growth over the last four decades. As a result, China now stands as the second largest economy in the world and plays an influential role in the global economic system. China's remarkable economic growth has been accompanied by a sharp increase in regional inequality following the implementation of the economic reforms, as has been noted by Demurger et al. (2002) . In turn, as noted by a number of economists, including Alesina and Perotti (1996) and Cheong and Wu (2015) , this rise in income inequality has harmed economic growth, and may even lead to social instability and political upheaval. For these reasons, it is important to conduct a thorough examination of the factors that have given rise to regional inequality.
Because financial development, urbanization, and globalization are the major determinants of income in the literature of development economics, the aim of this study is to examine the combined impacts of these three factors on regional inequality in China. To this end, the analysis is divided into two parts. In the first stage, the impacts of the three major income determinants on Chinese provincial gross regional product (GRP) per capita are examined. Next, the relative contribution of each determinant to income inequality is assessed through the use of a regression-based inequality decomposition. This paper makes three important contributions to the literature. First, the adoption of a regression-based inequality decomposition facilitates the measurement of the relative contributions of financial development, urbanization, and globalization to regional income inequality in China. The measurements from this analysis can be used to highlight strategic directions policymakers should consider as they seek to alleviate inequality while maintaining economic growth. Second, this study is based on a unique data set of financial development compiled at the county level that was provided by the China Banking Regulatory Commission. Because this is the first use of this data set for the purpose of inequality decomposition, the findings promise the opportunity to shed light on unknown aspects of China's regional inequality. Third, because the explanatory power of our model is very strong, the inequality decomposition leaves only a tiny share of inequality as part of the residual term. Thus, the results are well-suited to the prescription of policies that may best target the alleviation of inequality.
Literature review
The growth literature highlights financial development, urbanization, and globalization as key elements. As researchers have noted the positive correlation of these factors with economic growth, many other scholars have commented that they are the root causes of the rising inequality.
Financial development
The widely studied link between financial development and economic growth has identified the development of financial markets and intermediaries assisting economic growth via a number of transmission channels, due to their influence on the pooling and mobilizing savings, the amelioration of risks, improved corporate governance, and the facilitation of goods and services transactions (Levine 2005) .
Financial development may exacerbate income inequality when there is an unequal access to funding and financial services by firms and households. Using cross-country panel data from developing countries, Seven and Coskun (2016) find that although development of the banking sector contributes to economic growth, it is also associated with increased inequality, as measured by rises in Gini coefficient values. Zhang, Wan, and Jin (2007) report that the rising regional disparity in post-reform China can be partly attributed to the unequal financial development between China's coastal and inland provinces.
Urbanization
It is well known that urbanization is positively correlated with economic growth. In general, urbanization contributes to economic growth via two channels. First, through ruralurban productivity differences, productivity rises as individuals relocate to urban areas. Second, the urban effect is reinforced by the relatively rapid productivity growth of the urban sector. In practice, when an economy begins to develop, the movement of labor from the rural sector to the urban-based industrial and service sectors spurs income growth. In turn, as the urban sector expands, the agglomeration of people and industries would further accelerate economic growth (Spence, Annez, and Buckley 2009 ). Kanbur and Zhuang (2013) identify an inverted-U pattern between overall income inequality and urbanization. Their findings indicate that China has already passed the turning point and urbanization will help reduce inequality at the national level. Using provinciallevel panel data, Wu and Rao (2016) uncover a robust inverted-U relationship between urbanization and income inequality at the provincial level. Those provinces with low levels of urbanization experience rising income inequality; whereas a reduction in income inequality can be observed for those provinces with high urbanization levels.
Globalization
Globalization measures typically turn to international trade and foreign direct investment (FDI). Theoretically, free trade promotes economic growth by allowing specialization according to comparative advantage. Free trade may also facilitate knowledge transfer and technology diffusion (Romer 1989; Barro and Sala-i-Martin 1997) . Similarly, foreign investment also promotes economic development, when FDI inflows enable recipient countries to increase their capital stocks, which ultimately leads to new job opportunities and the facilitation of technology transfer (De Mello 1997) . It is worth noting, however, that globalization may also exacerbate inequality, as is noted by the findings of Wan, Lu, and Chen (2007) which uncover a connection between globalization and the rise in China's regional inequality.
Summary
Because the degrees of financial development, urbanization, and globalization vary greatly across China's provinces, changes in these elements may be important determinants of the unequal economic development across the country. Due to the important welfare concerns attached to growing income inequality, a study of the relative contributions of urbanization, globalization, and financial development is a vital foundation to the formulation of appropriate policies that will allow for sustained income growth along with the alleviation of inequality.
Data and methods

Specifying income generation
Our project begins by specifying an income-generating function that can be estimated and then used for our decomposition exercise. We utilize a standard production function for our econometric analysis. The income-generating function takes the following semi-log form:
where GRPPC it is the GRP per capita for province i at time t, ν i is the fixed effect for province i, v t is the time dummy, ϵ t is the error term, β k is the k × 1 vector of the coefficients on X it , and X it is the matrix of the provincial characteristics. To investigate our key questions, provincial characteristics that are added to the specification include financial development, urbanization, globalization, physical capital, and human capital.
The variables used in the baseline model are shown in Table 1 .
The data on financial development is based on a unique county-level financial development data set that was offered by the China Banking Regulatory Commission via its Web Aside from data on financial development, most of the other data as listed in Table 1 are only available at the provincial level. Therefore, to incorporate urbanization, economic globalization, physical capital, and human capital into this study, the data on financial development are aggregated for each province to produce a provincial-level data set for the econometric analysis.
The variables Rural loan and Financial institutions are created to examine the impacts of financial development. Because many poor people live in the rural areas, access to financial resources may be particularly important for rural individuals who seek to boost their income. Thus, the amount of loans per capita extended to the rural households is used to evaluate the effects of financial access. To study financial development in detail, it is also necessary to consider the importance of financial infrastructure. For this reason, the specification also includes our measure for financial infrastructure, which is created by dividing the total number of financial institutions that authorized to make loans by the provincial population. Another important variable in this study is Urbanization, which is calculated as the ratio of a province's urban population relative to its total population.
Globalization is measured by FDI and international trade. The individual value of provincial data on FDI is no longer available from China Statistical Yearbook, however. Foreign investment in each province is used instead as a proxy for FDI. Foreign investment refers to overseas (including Hong Kong, Macau, Taiwan, and foreign countries) funds received during the reference period for investment, including FDI, foreign borrowings, and other foreign investments. Although the value of FDI is included in Foreign investment, it should be noted that foreign borrowings and other foreign investments are also included, so caution should be exercised in interpreting the results. International trade is defined as per capita total value of imports and exports by location of importers and exporters. Capital is defined as capital stock per capita at the provincial level, and is calculated by the authors following the methods of Wu (2016) . Human capital is another important factor of this study, as Fan, Ma, and Wang (2015) show that education is a major determinant of income in China. Other researchers also find that education has exerted a considerable impact on China's regional income inequality (Li, Wu, and Xing 2018) . Therefore, the illiteracy rate is used to evaluate the impacts of human capital on income. Illiteracy is defined as the percentage of provincial population aged 15 years and over who cannot read or find it difficult to read.
Aside from the data on financial development, all the data in this project were collected from the China Statistical Yearbook (State Statistical Bureau, 2007-12) . Value data were adjusted for inflation by converting values to their level in 1997 constant prices. Some variables were converted to per capita values at the provincial level, by dividing the values by provincial population. The remaining variables are expressed as percentages. The data set used in the regression analysis is an unbalanced panel, since some data are unavailable for some of the years. Table 2 displays the descriptive statistics for the variables that are used in the baseline model.
Regression-based decomposition
The regression-based decomposition methodology has been adopted in the literature that evaluates the contributions of different factors to overall inequality. However, Wan (2002) highlights the pitfalls of the original decomposition approach and develops a new procedure that can greatly improve the performance. The first approach used to decompose total income inequality is called the Fields decomposition method, while the second approach is based on the Shapley value decomposition method developed by Wan. It is notable that the aim of the decomposition is to evaluate the contribution of an independent variable; therefore, it is not feasible to use an instrumental variable in that case because replacing the independent variable by the instrumental variable means that the contribution given by the decomposition exercise refers to the instrumental variable rather than the actual contribution of the original independent variable. The Fields (2003) approach estimates the proportion of the log-variance of income that is attributable to the j th independent variable as
Fields estimation method
where cov (x j , In y) is the covariance between the j th regressor and the regressand, σ 2 (ln y)
is the variance of the regressand, andβ is the coefficient of the j th regressor estimated by ordinary least squares.
The sign of s j reveals whether the contribution of the i th regressor is inequality-worsening (s j > 0) or inequality-alleviating (s j < 0). The magnitude of s j shows the relative contribution of the j th regressor to the explanation of overall inequality (Manna and Regoli 2012) . It should be noted that:
Therefore, the contribution of the residual term is not included in the analysis. This is problematic if the econometric model has a low R 2 value. Thus, the inequality decomposition based on the Fields method is meaningful only when the R 2 value is sufficiently large. Wan (2002) proposes a procedure for implementing regression-based inequality decomposition that can be applied to any inequality measure and does not impose any restrictions on the underlying regression model. It is a powerful approach when one combines it with the Shapley value approach developed by Shorrocks (2013) . That methodology is implemented through the use of the ordinary least squares (OLS).
Wan's approach with Shapley value decomposition
In this innovative approach, I(Y), the inequality measure of Y, can be decomposed into three components, namely, CO α , CO e , and CO Y * . CO α is the contribution of the constant term, α; CO e is the contribution of the residual term, e; and CO Y * represents the contributions of various independent variables X s .
Wan (2002) shows that the percentage contributions of the three components can be represented as: 
I(Y * ) can be decomposed into contributions of individual variables X s by using the Shapley value approach developed by Shorrocks (2013) .
It is worth noting that Wan's approach takes the residual and the constant terms into consideration and does not impose any restrictions on the inequality measurement indicators or their functional forms. Therefore, it is much more flexible and powerful than the Fields method. The results derived from the Fields method and Wan's approach with the Shapley value decomposition are presented in this study for the sake of comparison. Table 3 shows the results of OLS, fixed effects (FE), and random effects (RE) models. It should be noted that one of the technical requirements for using the Fields method of decomposition is that the R 2 from OLS estimation must be sufficiently high. In our study, the It is worth noting that in the early stage of this study, alternative specifications with interaction terms were tested; however, all the interaction terms were found to be insignificant. Given that the R 2 of the model as shown in Table 3 is very high and the addition of interaction terms does not improve the explanatory power of the econometric model, we decided to exclude interaction terms from out baseline model.
Results and discussion
Determinants of income
The overall R 2 for our RE model, which is 91.13 percent, indicates the high explanatory power of the specification. In addition, the coefficient estimates for all independent variables are statistically significant at the 1 percent or 5 percent level, though one may wonder whether our findings are diminished by problems with multicollinearity. The absence of two major consequences of multicollinearity suggest that our project is not harmed by multicollinearity issues. First, because multicollinearity will cause some of the statistically significant variables to lose their significance, the fact that all the coefficient estimates are statistically significant indicates that our estimates are not impaired by multicollinearity issues. Second, because multicollinearity leads to instability in estimated coefficient signs and magnitudes, the stability of our estimates suggest that the variables do not suffer from multicollinearity.
In line with our predictions, the coefficient estimates for Rural loans, Financial institutions, Urbanization, Foreign investment, and Capital are all positive, and the coefficient estimate for Illiteracy is negative. Similar to the literature on income determinants, these results show that financial development, urbanization, globalization, physical capital, and human capital are positive determinants of income. In contrast, the negative coefficient estimate for International trade is opposite to our initial predictions, though its estimated magnitude, −4.34e-06, represents a miniscule economic impact.
Robustness tests
Taking the RE model in Table 3 as the baseline model, we performed robustness tests to verify our results when our original variable measures are replaced with alternative measures of provincial financial development and globalization.
The first test replaces the variable Rural loan with an alternative measure, Rural loan proxy 1, which is defined as the ratio of loans made to agricultural households relative to total loan value (%), both of which are measured at the provincial level. The results displayed in column (1) of Table 4 indicate that the full set of variables retains their signs and significance, even in this new specification based on an alternative measure of financial development. To test the sensitivity of our globalization estimates, we replace the variable Foreign investment with a new variable, Foreign investment proxy 1, which is defined as the total value of investment (yuan) in fixed assets by Hong Kong, Macau, Taiwan, and other foreign countries (according to the status of registration) in each province divided by provincial population. The results based on this new variable are presented in column (2) and are followed in column (3) with results displaying the estimated coefficients for a specification that uses the new measures for both the Rural loan and Foreign investment variables. The results demonstrate that the variable signs and estimated significance are unchanged by the use of alternative variable measures.
To provide another measure of the total value of international trade, it is possible to consider the locations of origin and destination. Thus, to construct a new variable, International trade proxy 1, we measured the value (yuan) of provincial imports and exports separately whereby the import value is based on the place of destination and the export value is based on the place of origin. Then the total value of provincial imports and exports is divided by provincial population. The results of this new specification are presented in column (4), and column (5) shows the results when Foreign investment and International trade are both replaced by the new measures. Similarly, column (6) presents the results when Rural loan proxy 1 and International trade proxy 1 are used together. Notably, the results displayed in in columns (4), (5), and (6) demonstrate that the estimated coefficients are not affected by the decision to use alternative measures of financial development or globalization.
As a final check on measures related to financial development, we create Rural loan proxy 2 by dividing total loans made to the agricultural sector by total loan value at the province level (%). This variable replaces Rural loan in column (7), providing a specification that also includes the new International trade proxy 1. As with the other robustness checks, each of the key variables retains its sign and significance.
Because the results are robust to different choices of proxies and a wide range of specifications, we confidently conclude that financial development, urbanization, foreign investment, physical capital, and human capital are all positively correlated with income.
Regression-based inequality decomposition
The previous section reveals that provincial income per capita is positively correlated with financial development, urbanization, globalization, and physical capital as well as human capital. The effects of these factors on inequality, however, are difficult to predict. On the one hand, one may expect that regional inequality will decline if the benefits of financial development, urbanization, and globalization are targeted to assist poor or underdeveloped regions. Inequality may instead be exacerbated further if the benefits of these incomeboosting factors disproportionately assist already-affluent regions. Thus, we conduct a regression-based inequality decomposition to assess the relative contribution of each factor to regional inequality. Table 5 shows the results of the regression-based inequality decomposition derived from the Fields method. Though the Fields method should be avoided if an econometric model has a very low R 2 value, Table 3 shows that this concern does not apply to our specification.
For example, in Table 3 , the adjusted R 2 of the OLS model is 91.89 percent, while the overall R 2 of the RE model is 91.13 percent. This indicates that a large portion of regional inequality in China can be explained by the regressors included in the baseline model.
The decomposition results show how each income determinant affects inequality across the regions. If the contribution of a factor is positive, it implies that the wealthy regions will receive more benefits than the poor regions. In contrast, if a factor's contribution is negative, this suggests that the factor will provide more benefit to the poorer regions.
Referring to the financial development variables shown in Table 5 , we can see that the contribution of Rural loan is positive, implying that the uneven distribution of rural access to financial services was one of the driving forces behind the rise of regional inequality, although the effect is very small. Another finding is that the contribution of Financial institutions is negative. This is an encouraging finding as it clearly indicates that further development in financial infrastructure not only boosts income, but also helps reduce inequality. The negative contribution implies that the poor regions reap more benefits than their rich counterparts when the number of authorized financial institutions is increased. In other words, the relatively poor region will grow faster than the relatively rich region when the access to finance improves in both regions.
Turning to other income determinants, Urbanization contributes 44 percent to overall inequality, Capital contributes about 36 percent, and Illiteracy about 12 percent. These factors jointly explain about 92 percent of total regional inequality. Given that urbanization, physical capital, and human capital are vital in boosting economic growth, policymakers should not reverse their efforts to encourage urbanization and investment in physical capital and human capital. If policymakers want to narrow the income gap, however, it appears that they need to direct resources to speed up urbanization in poorer regions that tend to have larger rural populations. This effort could be accompanied by the promotion of physical and human capital investment in the poorer regions.
Turning to our assessment of globalization, we find that Foreign investment contributes 9 percent to income inequality. This suggests that the government should encourage foreign investment in the underdeveloped areas to narrow the income gap. In contrast, our results do not lead to recommendations regarding international trade, as our results fail to uncover any significant relationship between International trade and income inequality. Table 6 presents the decomposition results for the whole study period and for each individual year. Our regression-based inequality decompositions conducted through the creation of Theil-T and Theil-L indices lead to similar results. Indeed, the findings derived from the Shapley value decomposition are very similar to those obtained from the Fields method, implying that conclusions about the nature of the inequality decomposition are robust to different decomposition methods. Regardless of indicator, it can be observed that the highest contributor is Urbanization, followed by Capital. Together, these two factors account for 78 to 83 percent of income inequality, depending on the measures we use to capture these factors.
Turning to globalization, the contribution of Foreign investment is positive though not very large, and the contribution of International trade is negative for the whole period and for the majority of the years in the research period.
It is worth noting that, apart from International trade, the contributions of the variables representing financial development are negative for many years. For example, the contribution related to Rural loans is negative in 2006, 2009, and 2010 . It is of interest to note that the contribution of Financial institutions is positive for the first two years, but then turns negative from 2008 to 2010, which may reflect the impact of policy responses following the 2008-09 global financial crisis. One salient finding is that, for the Theil-T and Theil-L indices, the contributions of all variables of financial development are negative for many of the years, and they all become negative in 2009 and 2010. This is inspiring as it clearly indicates that financial development can boost income and exert an equalizing effect on inequality. Most of the poor regions lack the funds for industrial and infrastructural development. As a result, financial development is important since financial resources can be allocated more efficiently with the deepening of financial development. Moreover, financial deepening can also exert a positive effect on productivity growth (Zhang, Wan, and Jin 2007) . Therefore, the government should take financial development into consideration when it formulates development policies. To magnify this equalizing impact, policy initiatives should focus on promoting investment in financial infrastructure to stimulate income growth and narrow the income gap. New policies should also be set up to encourage financial development in the underdeveloped regions through provision of financial access to the poor.
In summary, the findings derived from the decomposition analyses suggest that after four decades of adopting an opening policy, globalization plays a shrinking role in regional inequality in China. This conclusion is sound as the contributions of international trade and FDI to GDP have declined gradually across time.
The relative contributions of urbanization, physical capital, and human capital are positive even though different decomposition methods are used; therefore, it suggests that the rich regions can reap larger benefits than the poor regions. Although these three factors are major income determinants, the decomposition analyses reveal that the distribution of benefits of these determinants are highly unequal among the provinces, which further exacerbates regional inequality. Therefore, two important policy implications can be derived from the analysis: First, policymakers should not neglect the poor regions in regional development planning when they pursue economic growth. Second, policymakers should attempt to move resources to poor regions to foster urbanization and to encourage investment in both physical and human capital in the underdeveloped regions as a means of promoting inclusive economic growth.
Conclusion
This paper adopts a regression-based inequality decomposition approach to study the effects of financial development, urbanization, and globalization on regional inequality in China. We work with a panel data set that includes measures of urbanization and globalization, and we introduce new data from a unique county-level financial development database. We combine these data with measures of physical and human capital as we seek to quantify the relative contributions of each of these economic factors on regional income inequality.
The analysis is divided into two parts. First, we use a number of models to evaluate the effects of financial development, urbanization, and globalization on provincial income. Our results show that financial development, urbanization, foreign investment, physical capital, and human capital are major positive determinants of income. Next, we perform a number of regression-based inequality decompositions to learn how each of these factors affect inequality. Our results show that urbanization, physical capital, and human capital are the primary factors that contribute to income inequality. However, because these factors also boost economic growth, they deserve ongoing support. Nevertheless, in recognition of their effects on inequality, policymakers should devote more resources to poorer regions and encourage investment in the underdeveloped areas as a means of alleviating income inequality.
Our findings also show that financial development may offer the dual benefit of raising income and alleviating inequality. This is an intriguing finding, as it suggests that for some policy tools income benefits and poverty alleviation may go hand in hand. For this reason, policymakers would benefit from further research on the forms of financial development that benefit both rich and poor regions. Of this type, investments in financial infrastructure and an increase in financial access to firms and households may be particularly promising.
